Objective: Ginger has always been known as one of the most famous medicinal herbs in eastern Asia (China and India). In this study we examined the effects of antidepressants-like activity of Ginger on the protection of central nervous system against oxidative damages. Material and Methods: Male Wistar rats (n=30) were allocated into three groups, control (n=10) and test groups (n=20) that subdivided into groups of 2 that had been exposed to 50 Hz electromagnetic fields (EMFs) for 8 weeks, one of the test groups received Ginger rhizome powder (1.5 g/kg/day. body weight) for 8 weeks as well. In the second and eighth weeks, we used forced swimming test in order to evaluate the antidepressant effect of Ginger powder on the rats exposed to EMF. Results: In the second week results revealed EMF exposure increase immobility but decrease loco-motor function of swimming and climbing in comparison to control group (P < 0.05) whereas at the end of 8th week, rats that had been fed with Ginger powder (1.5 g g/kg/day .body weight) showed decrease in immobility score and increase in swimming (P < 0.001), but not in climbing scores significantly. (P =0.18). Conclusion: Ginger powder could act as serotoninergic antidepressant medicine in order to decrease depression presentation in exposed subjects to EMF.
Introduction:
Nowadays use of equipment that generates electromagnetic has greatly expanded. One of the most common electromagnetic devices is mobile phone, so both epidemiological and experimental studies have been motivated. Damaging effects of microwave radiation that electromagnetic devices release have been indisputably reported that is alarm for today's society. Exposure to electromagnetic field (EMF) at even low frequencies (900 to 1800 Hz) causes some established pathological consequences such as increased permeability of the blood-brain barrier, disturbed neurons function and alteration in electroencephalography (EEG), disturbed regional cerebral blood flow, oxidant and antioxidant imbalance, neurotransmitter imbalance and genomic responses (1, 2) . One of the mechanisms that may be involved in cell injury is Cellular oxidation and free oxygen radicals which are accompanied with cognitional and effective sequences (3) . Number of anti-oxidative substances in following hypotheses are introduced which protected central nervous system against the oxidative effects of EMF. The use of protective agents against environmental risk factors is in the early stages. Since herbal-based medications are accompanied with lower imposed side effects, they have been motivated (4) . Ginger rhizome (Zingiber officinale R., family: Zingiberaceae) is used worldwide as a spice. Both anti oxidative and androgenic activity of Z. officinale were reported in animal models. All major active ingredients of Z. officinale, such as Zingiber, Gingerol, Zingibrene, gingerols and shogaols, have antioxidant activity. Besides, other researches showed that Ginger oil has dominative protective effect on DNA damage induced by H2O2 and might act as a scavenger of oxygen radical and might be used as an antioxidant. Recent study by Khaki et al (2009) showed that Ginger could increase sperm health parameters and protect exposed animals by EMF. The objective of this research was to see the modulating effect of Ginger on depression that is induced by EMF (5).
Material & Methods:
Animals Male albino Wistar rats, 8 weeks of age (weight = 220 ± 10 g) were housed in standard cages (14 × 9 cm cages ) inside a well-ventilated room kept at 20 ± 2°C with 12-h dark-light cycle. They were obtained from Tabriz Medical Science University Central Animal Facility, and were kept in Dr. Khaki laboratory. All animals had free access to a standard pellet diet and water. Animals were exposed to radiation from experimental field (0.1 Tesla) for 6 h continuously per day for 8 weeks. Animals were free to move in the cage during the exposure period. Sufficient ventilation and avoidance to impose heat shock to rats was controlled. Rats were brought back to the home cages following exposure. All interventions had been done during constant time period of 8:00 to 13:00. Animals were divided into three groups: group I (n = 10) control group (no exposure to EMF without Ginger feeding), group II (n = 10) (exposure to EMF without Ginger feeding) and group III (n = 10) (exposure to EMF with Ginger feeding). All the experiments were performed in accordance with the European Animal Ethics Committee. Forced Swimming Test : The modified forced swimming test was designed and used in accordance with the procedures described (6). Rats were taken and placed individually in a cylinder (50 × 20 cm) filled to a depth of 30 cm, by fresh, non-choleric water (22 ± 2°C). During the 5 min, the climbing, swimming and immobility behaviors were recorded at 5 sec intervals. Two swim sessions were conducted: a 15 min pretest, followed 24 h later by a 5 min test. The 5 min test sessions were videotaped and viewed at a later time by two raters blind to treatment. The raters have scored rat behavior for each 5 sec period (60 times for the 5 min test) as one of the following: (1) immobility, making only those movements necessary to keep its head above water; (2) swimming, making active swimming movements; and (3) climbing, making vigorous movements with the forepaws in and out of the water, usually against the cylinder. Sucrose was offered 1 hr after daily feeding. Sucrose intake was expressed in relation to the animal's body weight (ml/kg). Test was carried as a base score before exposure in both groups and would be repeated at the second and eighth weeks. Statistical analysis : The data were analyzed by SPSS software (version 17). The number of time points where climbing, swimming or immobility was scored over the 5min experimental session were summed for each rat. Data were expressed as means with standard error of mean (SEM). The means of measures in two groups were compared by independent-T test. Analyses of detected scores in behavioral parameters were done by one-way ANOVA test followed by Tukey's highest significant difference (HSD) test. P-value < 0.05 was considered significant.
Results:
In the second week of the study, it was found that EMF exposure affected all parameters of forced swimming test, as it significantly increased immobility and decreased locomotor function of swimming and climbing in comparison to control group (P<0.05) feeding with Ginger didn't show any efficient radiation protection imposed stress (Figure 1 ) but in last week of experiment it was found that Ginger powder could be effective in decreasing immobility (P<0.001) and in increasing swimming (P<0.001); however, it had not affected the climbing behavior significantly (P=0.18) (Figure 2) . The Tukey's multiple comparison between control (P<0.01) and exposed group without Ginger feeding (P<0.01) showed that Ginger powder in chronic Stress (end of 8th week) had significantly decreased the total counts of immobility and Exposed animals had lower sucrose consumption in comparison to control group.
Discussion:
One of the most important ways to identify new antidepressant drugs are animal models (7, 8) . The most common method used for the detection of antidepressants in animals is forced swimming test (FST) that was proposed primarily (9, 10) and was subsequently improved (6, 11) . Eventually in test, it was observed that rodents develop immobility when they are placed in cylinder of water after they stop active escape behaviors, such as increased the score of swimming behavior significantly climbing or swimming. The use of antidepressants in the treatment reduces immobility, or delays its onset, and increase or prolong active escape behaviors displayed during the FST. Our experiment showed that exposure to electromagnetic fields is the cause of stress in animals that is followed by depression like behavior in exposed animals. The FST is the most widely used pharmacological model for assessment of potential antidepressant activity in rodents. Increased immobility factor in forced swimming test is an indicator for depression like condition in animal. However, to exclude stress imposed by FST, we have carried out another standard test to evaluate depression in exposed animals. Sucrose preference test is a standard test that confirmed our hypothesis. Decreased sucrose consumption preference predicates anhedonia, the major component of depression in animals. (14) (15) (16) (17) (18) (19) (20) (21) (22) (23) (24) (25) . Some agents, such as Piper methysticum and H. perforatum in meta-analyses studies revealed significant effects over placebo and comparable effects to synthetic agents (26) . Herbal agents have better tolerability over some conventional antidepressants (27, 28) . Although there are many non-tried herbal agents in traditional medicine of nations, these results and findings are encouraging. H. perforatum is one of the mentioned herbal medicines that has been known as an antidepressant herbal medicine since several years ago and its efficacy was evaluated by several experimental studies (29) . Ishola et al. (2008) investigated antistress efficacy of extract of Alchornea cordifolia in rats by occupying forced swimming test (30) . Hosseinzadeh et al. (2007) investigated antidepressant effect of Kaemperol, a constituent of Saffron (Crocus sativus) on rats. Entirely, the present study has showed that Ginger rhizome powder has had protective effect on depressed animals by electromagnetic fields (31) . We suppose that protective property of Ginger against EMF is referred to its antioxidative potency and free radical scavenging activity. Some previous studies have investigated Ginger antioxidative property in vital organs (3, 32) . The anti-oxidative effect is mainly due to phenolic components, such as flavonoids, phenolic acids and phenolic diterpenes. The antioxidant activity of phenolic compounds is mainly due to their redox properties, which can play an important role in absorbing and neutralizing free radicals, quenching singlet and triplet oxygen, or decomposing peroxides (33) . Comparing the mentioned studies with our study showed similar results in their efficacy. Nonetheless, Ginger is a non-expansive material in general population with less probable hazardous side effects that people have used since several hundred years ago and it is acceptable in folklore culture with perfect favor in food. Fixed dose of feeding extract, the missing dose relative effect of Ginger on loco-motor activity, a synchronic comparison of different types of known antidepressants and the missing assessment of the biochemistry effect of Ginger on vital organs were the limitations observed in this study. We had tried to study an effective and easy obtained herbal substance to evaluate its protective efficacy against electromagnetic fields that enveloped us in everyday life. We suggest more study on known herbal medicine drugs with more details in that field .We cannot stop expansion of technology associated with EMF, but we can protect ourselves, especially young persons, against hazardous effects of radiations.
CONCLUSION :
Ginger powder acted as an antidepressant agent (by decreasing anhedonia and increasing locomotors) in vital subjects without or at least with fewer side effects compared with some known pharmaceutical agents, and was more pleasurable to patients. Figure 1 . Effect of 1.5 g/kg body weight Ginger rhizome and 50 Hz EMF on forced swimming test parameters in the 2nd week. Figure 2 . Effect of 1.5 g/kg body weight Ginger rhizome and 50 Hz EMF on forced swimming test parameters at the end of 8th week.
